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From: Ellinger, Scott

To: Kieling. John, NMENV; Moats, William., NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; Spalding. Susan; King, Laurie; Hubner, Tara; Torcoletti, Paul

Subject: Fw: review of the KAFB Model

Date: Monday, February 11, 2013 11:36:16 AM

Attachments: Notes on the KAFB MODFLOW Model.pdf

Last week | requested a review of the Kirtland computer model by experts at Schlumberger Water Services, Inc.
and wanted to send you the results. | will be making refinements based on suggestions by Dr. Harvey (attached).
If you have any questions about what any of this means, please let me know.

From: Dougall James Miln Harvey <MHarvey4@slb.com>
To:  Scott Ellinger/R6/USEPA/US@EPA
Date: 02/11/2013 07:26 AM

Subject: review of the KAFB Model

Scott,

I went through your MODFLOW/MT3D model of the KAFB contamination site in
Albuquerque and reviewed the model from the perspective of the model set-up,
simulation and results (for both the flow and transport aspects). I also went through
some scenarios where | adjusted/refined the grid to see how it affected the results,
and have provided some suggestions.

Please find a copy of the 2 page summary of what | found attached as a PDF.

Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services
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Flow model

the size of model domain

o seems OK given the problem is determining the travel time to the pumping wells

o however, the calibration issues at the south end of the model (3 high residuals) may
indicate that you need to extend the model domain southward by ~ 2500 feet so that
the model can properly determine the heads in that area

orientation

o the principle direction of flow is NNE from the contaminated site to pumping wells

o the model should be oriented in the principle direction of flow

o especially important for contaminant transport processes, where you want to reduce
the impact of numerical dispersion which can be affected by the orientation of the
finite difference grid

grid refinement

o the model domain could support greater refinement

o equal refinement of Rows and Columns is also a good idea in the area of plume
predictions given that there are steep gradients around the pumping wells

Row 1 (the first row)

o seems to be superfluous

o thereis a constant head in Row 2, which effectively makes Row 1 outside of the model
domain

o you can delete it without affecting model predictions

Column 1 (the first column) and Column 71 (the last column)

o also seems to be superfluous for the same reason

Layer 13 (the bottom layer)

o also not needed because it is assigned as Inactive for Flow

o but this doesn’t affect the predictions that the model will make

Row 101 —is a very thin row

o seems to be separating the constant head cells on either side of it (Row 100 and Row
102)

o thin rows can cause MT3D to slow down significantly, especially when there are large
groundwater gradients across the row

Boundaries

o constant heads around the entire model domain isn’t the best approach, but is OK if
the plume predictions don’t impact these boundaries

o most of the Constant Head groups have the same Start Time Head and Stop Time
Head — this is usually done for Steady State model simulations

o however, the group of Constant-Head(7) has a different Start and Stop Time head (it
reduces by 1 foot over the 1 day simulation)
= this means that the simulation will reduce the head by 1 foot over the steady state

simulation
= which means that the simulated heads shown in the model output will be based
on the Stop Time head







= if this is what you intended, that OK; if not, just change the Start Time Head to be
the same as the Stop Time Head — you should have the same results
e Properties
o Conductivity — distributed field based on Importing from a GIS file
o Storage — constant value for the entire model domain
o Porosity —also a constant value for the entire model domain
o Initial heads — distribution array based on Importing from a GIS file
e Head Observation Wells — one observation head assigned as long-term average steady
state head
e Pumping Wells — assigned negative rates to indicate they are pumping wells

Flow Simulation

e Steady-state simulation
e |[nitial Heads — from model input
e Solver settings — OK

Model Results — Calibration

e you should aim for
o NRMS < 10% NRMS error (they are currently 12.36%)

o Res. Mean =0 (currently = 0.25 feet)

e thereis atrend in the residuals at the south end of the model that is not being
reproduced in the Results (KAFB-0524,0121,0119 are calculated too high); may be a result
of the well (KAFB-2_NO) not being active
o if youremove 0524, 0121 the NRMS = 7.58, RM = 0.15 feet, which is not too bad
o you might be able to fix this issues by extending the south end of the model by 2000 -

3000 feet

Mass Transport

e Properties
o dispersion
= length of interest is approximately 9000 feet
= using Xu and Eckstein, oy~ 23 feet
= o7y =0.10-0.33 o (could be as low as 0.05)
=  oqy=0.01-0.050, (could be as low as 0.005)
o initial concentrations — distribution array which is fine
e boundary condition
o Constant Concentration = 3 mg/L
o using a Constant Concentration is a conservative approach to assigning the solute
transport boundary, but there isn’t any flow boundary in the area of the source that
would allow you to set a Point Source, so you need to be careful when you calculate
the value of the soluble concentration that you assign to the Constant Concentration
cells









72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Wednesday, February 06, 2013 2:45 PM
To: Dougall James Miln Harvey

Subject: Re: | downloaded the Zip file

Okay, | tried it again.

From: Dougall James Miln Harvey <MHarvey4@slb.com>
To: Scott Ellinger/R6/USEPA/US@EPA

Date: 02/06/2013 01:12 PM

Subject: I downloaded the Zip file

Scott,

I received the Zip file containing the MODFLOW .VMF file. So, the Dropfile process works.

Now, could you send me all the files in the model folder. That is, could you zip up the entire folder and
upload it to the Dropfile?

Cheers,
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Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist
Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Wednesday, February 06, 2013 12:58 PM
To: Dougall James Miln Harvey

Subject: RE: what time would be goo for a phone call this morning about the EMS

1pm is fine.

From: Dougall James Miln Harvey <MHarvey4@slb.com>

To: Scott Ellinger/R6/USEPA/US@EPA

Date: 02/06/2013 11:03 AM

Subject: RE: what time would be goo for a phone call this morning about the EMS

Scott,
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Perfect. Just got done the meetings.

How about 1:00 EST? | will call the number below (214-665-8408).

Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Wednesday, February 06, 2013 11:02 AM
To: Dougall James Miln Harvey

Subject: RE: what time would be goo for a phone call this morning about the EMS

How about an early-mid afternoon time?

From: Dougall James Miln Harvey <MHarvey4@slb.com>
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To: Scott Ellinger/R6/USEPA/US@EPA

Date: 02/06/2013 09:46 AM
Subject: RE: what time would be goo for a phone call this morning about the EMS
Scott,

I have another meeting in about 20 minutes. | will call after that meeting, probably about 11:30 am.
Sorry, it got busy this morning.

Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]
Sent: Wednesday, February 06, 2013 9:23 AM
To: Dougall James Miln Harvey

Subject: Re: what time would be goo for a phone call this morning about the EMS

How about 10am. My number is 214-665-8408.



http://www.swstechnology.com/

http://www.swstechnology.com/

mailto:Ellinger.Scott@epamail.epa.gov

mailto:Ellinger.Scott@epamail.epa.gov



From: Dougall James Miln Harvey <MHarvey4@slb.com>

To: Scott Ellinger/R6/USEPA/US@EPA

Date: 02/06/2013 07:34 AM

Subject: what time would be goo for a phone call this morning about the EMS
Scott,

What would be a good time to call this morning to discuss the EMS work?

I am in all day (and the rest of the week), and | have time to discuss the EMS.
Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

This Email message contained an attachment named
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image001.jpg

which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at

(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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which may be a computer program. This attached computer program could

contain a computer virus which could cause harm to EPA's computers,

network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced

into the EPA network. EPA is deleting all computer program attachments

sent from the Internet into the agency via Email.

If the message sender is known and the attachment was legitimate, you

should contact the sender and request that they rename the file name





extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at

(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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This Email message contained an attachment named
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which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced

into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at

(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at

(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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From: Ellinger, Scott

To: Kieling. John, NMENV; Moats, William., NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; Spalding, Susan; King, Laurie; Hubner, Tara; Torcoletti, Paul

Subject: Fw: review of the KAFB Model

Date: Friday, February 15, 2013 1:23:46 PM

These are clarifications | needed to get from Schlumberger on the model. | don't want to drag you into the weeds,
but just keep you informed.

From: Dougall James Miln Harvey <MHarvey4@slb.com>
To:  Scott Ellinger/R6/USEPA/US@EPA
Date: 02/15/2013 12:12 PM

Subject: RE: review of the KAFB Model

Scott,

- You are correct on the dispersivity. If you convert the 9000 feet
to 2750 meters, then the longitudinal dispersivity is approximately 16.4 m
(53.7 feet).

- For boundaries, you could use General Head boundaries; these
are not as constrained as Constant head boundaries, but you are still
modeling in a large cone of depression and increasing the size of the
model domain (in combination with GHB) would minimize artificial
boundary effects on the predictison

- In Visual MODFLOW, the rows and columns are always NS and
EW, so if you rotate the model domain, you end up with maps in Visual
MODFLOW that are rotated (this is the same as in other GUIs like Vistas).
If you want to see the results in true NS, you have to export them to
GIS. For example, if you export the model grid to a DXF, you can open it
in AutoCAD or ArcGIS and see the grid rotated (and the back ground
maps in their true NS orientation)

- If you are only using Advection and Dispersion, then a higher
value of dispersion should cause EDB to move faster toward the
production wells; with no decay, the contaminant will get there, its just a
matter of time; however, the impact of higher dispersion also depends on
what concentration contour you are vieweing — with a higher dispersion,
a high concentration contour (i.e. 1 mg/L) may appear to not move as
far, and lower concentration contour (i.e. 1 ug/L) may appear to move
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farther (see Attached image); you might want to try changing the level of
grid refinement to see if it is affecting numerical dispersion

- In 3D Explorer, you can zoom in on the image using the Shift
button (it's the one on the bottom panel beside the Rotate button; just
grab the Z slider and move it to the right)

Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Friday, February 15, 2013 11:52 AM
To: Dougall James Miln Harvey
Cc: Smith.Melissa@epamail.epa.gov

Subject: RE: review of the KAFB Model

Thanks for your review. | have a few questions just to clarify a few things.
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O O O O

On Xu and Eckstein, | thought the equation was valid for units in meters but not in feet.
So the length (in feet) has to be converted to meters for the calculation, then back to feet
again for use in the model (since my units are feet)

What alternatives besides constant head boundaries placed around the domain would
make sense? There is a large city-wide cone of depression centered on the eastern side
of Albuquerque causing flow inward towards groups of production wells. Its been that
way for decades. There aren't any physical flow boundaries in the area, so my thoughts
were to use constant head boundaries to approximate the edges of the cone of
depression. Any thoughts on a better way?

I rotated the grid by constructing a separate model. On the new model, the grid lines are
vertical and horizontal and the base map is tilted. Is there a way to rotate the grid but

leave the base map oriented N-S on the screen.

The advancing front of the plume begins to dissipate over time and distance and is
especially noticeable around far down-gradient production wells, such that production
wells are not impacted above the maximum contaminant level for ethylene dibromide (0.5
ppb). A greater value of dispersion causes less EDB to move into the production well
field, as shown by the 0.5 ppb contour. 1 believe this is correct but | would appreciate

your thoughts.
In the 3D Explorer, is there a way to zoom in on a 3D image?

Thanks so much for your help.






From: Ellinger, Scott

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; King. Laurie; Hubner, Tara; Torcoletti, Paul

Subject: Hydraulic Conductivity

Date: Tuesday, March 05, 2013 1:36:36 PM

Attachments: NMED March 4 input.pptx

Please have a look at this hydraulic conductivity and give me a call. Are you okay with it in general?
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Hydraulic Conductivity (K)


Slides 2-3 show property fields for K.


Slide 2 shows a NE to SW trending zone near KAFB-16.  The K seems anomalous and not what I would expect.    


Proposed fix: not include K from wells in this area.


Slide 3: Map shows revised K.  




















Questionable area circled in black.





(The model only includes the map area)











This K distribution gives better calibration








Another Problem


As you pointed out, different reports have different values for K.


I propose dealing with that by examining how sensitive the model is to changes in K.


I would multiply K by different factors and see how the model reacts. 


(The last slide has my working notes on where I have obtained K values)























Reports Used for K in Model


Hydraulic conductivity and distribution


ABCWUA data


K values keyed to pumping and monitoring well coordinates.  Pumping well coordinates for ABCWUA wells in: Bexfield, Lindberg, and Anderholm, 1999, Summary of Water-Quality Data for City of Albuquerque Drinking Water Supply Wells, 1998-97, USGS Open file report 99-195.  


K values found in:


Model K taken from:  Thorn, et., al., 1993, Geohydrologic Framework and Hydrogeologic Conditions in the Albuquerque Basin, Central New Mexico, WRI 93-4149.  [Thorn uses data from Groundwater Management Incorporated (GMI) report, and Bjorkland 1961 report].  


Note: Love 3, 4, and 5 have data reported from both GMI and Bjorkland; used data from GMI since that’s the source for data for remaining wells in model.


Ridgecrest values taken from : Source Water Assessment Albuquerque Water Supply System Public Water System No. 107-01, New Mexico Environment Department Drinking Water Bureau March 2002


Possible vertical change indicated in Hawley and Hasse, 1992, Table VI-I.  OFR-387


KAFB data


KAFB data from Kirtland AFB BFF December 2011, Quarterly Monitoring & Site Investigation Report KAFB-011-0061c, July – September 2011


KAFB file 3434 appendix A, Dec 2009 Stage 2 abatement plan:  has slug test data for nitrate area to the south


KAFB 3394, Stage 2 abatement plan, pumping test for KAFB-ST05-EX01
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From: Ellinger, Scott

To: Brandwein, Sid. NMENV; Moats, William, NMENV; McDonald, William, NMENV; John.Kieling@state.nm.us
Cc: Geery, Emily, NMENV

Subject: Meeting Request

Date: Wednesday, March 20, 2013 3:33:27 PM

| hate to keep putting you guys through this, but can we meet again at your office on the model. |
would like for us to talk through the model input and construction in more detail; just a working
meeting. We didn’t really have a chance to do that the last time. (I think it’s in good shape but let’s
make sure.)

Thursdays are best for me. | was looking at April 11 or 25 first choices, April 18 third choice.
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From: Ellinger, Scott

To: Smith, Melissa; Spalding. Susan; King. Laurie; Torcoletti, Paul; Hubner, Tara; "tom.blaine@state.nm.us";
"john.kieling@state.nm.us"; stephen.reuter@state.nm.us; Dave.Cobrain@state.nm.us;
"william.moats@state.nm.us"

Subject: Meeting to discuss model runs & questions
Start: Wednesday, November 06, 2013 10:00:00 AM
End: Wednesday, November 06, 2013 11:00:00 AM
Location: R6-ConfRm-CypressTree-06002@epa.gov

When: Wednesday, November 06, 2013 10:00 AM-11:00 AM (UTC-06:00) Central Time (US & Canada).
Where: R6-ConfRm-CypressTree-06002@epa.gov

Note: The GMT offset above does not reflect daylight saving time adjustments.

ok Kk k kK _k kK __*
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From: Ellinger, Scott

To: Kieling. John, NMENV; Moats, William., NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Cc: Spalding. Susan; Torcoletti, Paul; Hubner, Tara; Hurlbut, Bill; King, Laurie; Smith, Melissa

Subject: Modeling Update

Date: Friday, February 15, 2013 1:18:39 PM

Attachments: Update Feb 15, 2013.pdf
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GROUNDWATER MODELING UPDATE
Week of February 15, 2013

Current Activities

¢ Since we met last December I have continued to refine the model by double checking
information and adding data effecting flow and mass transport.

¢ | have obtained a model review by Schlumberger, Inc. as previously mentioned. Their
suggestions were sent to NMED for information purposes. I will also be sending NMED
several follow-up questions/answers between myself and the reviewer so you have the
entire dialogue, except for a few brief phone calls.

¢ Kirtland AFB is trying to locate well construction information for KAFB-15. The screen
interval elevations are missing on existing reports. I have adequate information on the
other KAFB production wells.

Upcoming Activities

¢ Include information for KAFB-15 when it is provided.

e Make decisions on the most appropriate values for dispersion (longitudinal, transverse,
and vertical). EDB transport seems sensitive to dispersion.

e Ideally, we need to meet in person again before I get much further into the final modeling
phases. If not possible because of limited travel funds, I'll think of an alternative.

¢ Continue developing draft sections of the technical report (introduction and conceptual
model).

Overall Current Project Status: Model development nearly complete. Planning to begin final
model runs in the near future. Report development started (early draft phases).










From: Ellinger, Scott

To: "Kieling, John, NMENV"; "Moats. William. NMENV"; "Brandwein, Sid. NMENV"; "McDonald, William, NMENV";
"Geery. Emily, NMENV"

Cc: Spalding. Susan; Torcoletti. Paul; Hubner. Tara; Hurlbut. Bill; King, Laurie; Smith, Melissa; Atkins. Blake

Subject: Modeling Update

Date: Thursday, June 27, 2013 8:55:00 AM

Attachments: Update June 27, 2013.pdf
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GROUNDWATER MODELING UPDATE
Week of June 27, 2013

Current Activities

e The first draft of the project report is nearly complete and the main activity taking place
is report development. Some model runs are still being performed to obtain output for
the report.

e The only chapters remaining to be developed are on model uncertainties and sensitivities,
and conclusions.

Upcoming Activities

e The draft will undergo an initial editorial review starting next week (minus the remaining
chapters).

e The remaining chapters and sections will not be completed until mid-July (I’'m out of the
office from July 1-12).

e A series of technical report reviews, revisions, and more reviews will begin in July.
e Briefings for EPA management will probably be scheduled soon.

Overall Current Project Status: Nearing completion of report draft.










From: Ellinger, Scott

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; King. Laurie; Torcoletti, Paul; Hubner, Tara

Subject: Pumping Wells

Date: Tuesday, March 05, 2013 1:54:43 PM

Attachments: Pumping Wells March 4.TXT

These are pumping wells in the model. The pumping rates are for approximately winter 2012.
ABCWUA and the VA provided data for Dec-Feb, and KAFB provided data for May 2012. | used 50%
of the KAFB May production rates because their production drops in the winter for most wells.
(Wells with an “NO” after the ID means they are not operating). Please look this over and let me
know.
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Well_Name         X-model_coor[ft]  Y-model_coord[ft] Start_Time[day]   Stop_Time[day]    Rate[GPM]         Number_of_Screen  Screen_Top1[ft]   Screen_Bot1[ft]

B1                8.3411364E+03     1.2087649E+04     0.0000000E+00     1.0000000E+00     -3.0000000E+03    1                 4.6460000E+03     4.0300000E+03

B2                8.1426083E+03     1.4552261E+04     0.0000000E+00     1.0000000E+00     -2.3000000E+03    1                 4.8570000E+03     4.4370000E+03

B3                8.0776864E+03     1.6626275E+04     0.0000000E+00     1.0000000E+00     -1.9000000E+03    1                 4.8570000E+03     4.2210000E+03

B4                8.4463647E+03     1.0272152E+04     0.0000000E+00     1.0000000E+00     -2.8500000E+03    1                 4.6450000E+03     4.0000000E+03

B5                1.3486905E+04     1.4651886E+04     0.0000000E+00     1.0000000E+00     -2.8500000E+03    1                 4.7280000E+03     4.1280000E+03

KAFB-1_NO         2.3842308E+04     1.4228553E+04     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9040000E+03     4.3950000E+03

KAFB-12_NO        1.0695917E+04     9.6645433E+03     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.8410000E+03     4.3320000E+03

KAFB-13_NO        8.7355081E+03     6.5239734E+03     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9080000E+03     4.7490000E+03

KAFB-14           1.4014499E+04     8.9131733E+03     0.0000000E+00     1.0000000E+00     -7.3300000E+02    1                 4.9500000E+03     4.3300000E+03

KAFB-15           1.6047227E+04     1.0540284E+04     0.0000000E+00     1.0000000E+00     -8.4000000E+02    1                 4.6420000E+03     4.3460000E+03

KAFB-16           2.0851135E+04     1.3076228E+04     0.0000000E+00     1.0000000E+00     -7.2500000E+02    1                 4.9040000E+03     4.3950000E+03

KAFB-2_NO         1.8943981E+04     8.0530667E+03     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9350000E+03     4.7760000E+03

KAFB-20           2.5003401E+04     1.3617455E+04     0.0000000E+00     1.0000000E+00     -7.6700000E+02    1                 4.9040000E+03     4.3950000E+03

KAFB-3            1.9835820E+04     1.8372100E+04     0.0000000E+00     1.0000000E+00     -3.2500000E+02    1                 4.9120000E+03     4.4620000E+03

KAFB-4            2.6280347E+04     9.4093482E+03     0.0000000E+00     1.0000000E+00     -4.5370000E+02    1                 4.8630000E+03     4.3570000E+03

KAFB-5_NO         2.5671717E+04     2.0840385E+04     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9360000E+03     4.4400000E+03

KAFB-6_NO         2.8829389E+04     1.5636436E+04     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9280000E+03     4.4200000E+03

KAFB-7            2.2614021E+04     9.9954648E+03     0.0000000E+00     1.0000000E+00     -3.9100000E+02    1                 4.9040000E+03     4.3950000E+03

LOVE_3            2.2200458E+04     2.8830696E+04     0.0000000E+00     1.0000000E+00     -1.5000000E+03    1                 4.8050000E+03     4.1450000E+03

LOVE_4            1.9409680E+04     2.7183432E+04     0.0000000E+00     1.0000000E+00     -1.7000000E+03    1                 4.7700000E+03     4.0860000E+03

LOVE_5_ND         2.1756662E+04     2.5986183E+04     0.0000000E+00     1.0000000E+00     -2.0000000E+03    1                 4.7300000E+03     4.1420000E+03

R1                2.5572031E+04     2.2955872E+04     0.0000000E+00     1.0000000E+00     -1.5500000E+03    1                 4.8060000E+03     4.1820000E+03

R2                2.3450521E+04     2.3933935E+04     0.0000000E+00     1.0000000E+00     -3.0000000E+03    1                 4.6860000E+03     3.9160000E+03

R3                2.1562046E+04     2.1410739E+04     0.0000000E+00     1.0000000E+00     -2.7700000E+03    1                 4.7650000E+03     3.9490000E+03

R4                1.7719452E+04     2.3016786E+04     0.0000000E+00     1.0000000E+00     -2.8000000E+03    1                 4.7720000E+03     3.9320000E+03

R5                1.8645827E+04     2.0628982E+04     0.0000000E+00     1.0000000E+00     -2.9000000E+03    1                 4.7050000E+03     3.9050000E+03

TEST-106157       1.8433160E+04     1.2850974E+04     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9010000E+03     4.8310000E+03

VA                1.7286042E+04     1.1352700E+04     0.0000000E+00     1.0000000E+00     -7.6000000E+02    1                 4.7510000E+03     4.5710000E+03







From: Ellinger, Scott

To: Moats, William, NMENV

Cc: Dave.Cobrain@state.nm.us
Subject: RE: KAFB BFFS meeting on model
Date: Monday, April 29, 2013 10:51:18 AM

And my thanks goes to all of you too.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Friday, April 26, 2013 3:00 PM

To: Ellinger, Scott

Cc: Dave.Cobrain@state.nm.us

Subject: KAFB BFFS meeting on model

Hi Scott,

Thanks for meeting with us yesterday. Had | known in advance that two Division Directors and
another Bureau Chief were attending, | would have given you a heads up.

| plan to find some time next week to get with my guys and start working on some of the technical
issues we discussed about the model. We will be in touch.

| found out today that the Water Utility Authority (WUA) has completed the installation of their new
wells. The USGS is still developing one of the wells. The WUA expects to get us water level and well

construction data in about two weeks. | think this data will be helpful; as you mentioned, we have
far less head data in the northern part of the plume area.

Have a good weekend!

--Will
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From: Ellinger, Scott

To: Moats. William, NMENV
Subject: RE: KAFB BFFS meeting on model
Date: Monday, April 29, 2013 2:54:03 PM

Thanks Will. Sid sent over the locations.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]

Sent: Monday, April 29, 2013 11:38 AM

To: Ellinger, Scott

Cc: Dave.Cobrain@state.nm.us; McDonald, William, NMENV; Brandwein, Sid, NMENV
Subject: KAFB BFFS meeting on model

Hi Scott,
One of the things | was to get back to you on was the extraction well at Bullhead Park.

Originally there were to be 2 extractions wells (see our web site for the NAPL containment plan,
dated December 1, 2010). Each well was modeled with pumping rates varying from 25-100 gpm,
with the idea that they would be pumped at about 50 gpm to provide hydraulic containment of the
floating product. We (NMED/HWB staff) liked the idea that the worst part of the dissolved-phase
plume would be treated while containing the LNAPL.

About a year later, NMED management allowed KAFB to set up for 1 extraction well instead of 2.
KAFB installed the one well, but has never installed any of the pump and treat system that goes with

it. They also did not install the injection well that was to manage 100 gpm of treated groundwater.

| can have Sid send you a figure showing the location of the extraction well, as built, as its location
changed slightly from what was originally proposed.

--Will
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From: Ellinger, Scott

To: Moats, William, NMENV

Cc: Brandwein, Sid, NMENV; McDonald, William, NMENV; Dave.Cobrain@state.nm.us
Subject: RE: KAFB BFFS model

Date: Monday, April 29, 2013 2:58:49 PM

Yes, | will send it soon.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]

Sent: Monday, April 29, 2013 2:47 PM

To: Ellinger, Scott

Cc: Brandwein, Sid, NMENV; McDonald, William, NMENV; Dave.Cobrain@state.nm.us
Subject: KAFB BFFS model

Hi Scott,

After the meeting last week, you mentioned you could provide me with the longitudinal and
transverse dispersivity used in the model. If you can send those numbers to me at your
convenience, we at NMED will ponder their meaning.

--Will
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From: Ellinger, Scott
To: Moats, William, NMENV
Cc: Brandwein, Sid, NMENV; McDonald, William., NMENV; Dave.Cobrain@state.nm.us; Smith, Melissa; King. Laurie
Subject: RE: KAFB BFFS model
Date: Tuesday, April 30, 2013 11:21:41 AM
Attachments: imaqae009.png
image010.png
image011.png
image012.png

Sorry for the delay. | am using 55.4 for longitudinal dispersivity. For ratios of horizontal/longitudinal
and vertical/longitudinal I am using 0.01 (at this point).

The length (3,048 m) is the approximate length of the plume as measured from near the center of
the LNAPL area to a line drawn between Ridgecrest wells 5 and 3. (Note: the calculation has to be

made in meters.)

o, = 0.83 (log 3,048 m)>***
o, = 0.83 (3_43 j2.414

o, = 0.83 - 2035

o, = 16.89 m = 55.4ft

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]

Sent: Monday, April 29, 2013 2:47 PM

To: Ellinger, Scott

Cc: Brandwein, Sid, NMENV; McDonald, William, NMENV; Dave.Cobrain@state.nm.us

Subject: KAFB BFFS model

Hi Scott,
After the meeting last week, you mentioned you could provide me with the longitudinal and

transverse dispersivity used in the model. If you can send those numbers to me at your
convenience, we at NMED will ponder their meaning.

--Will
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From: Ellinger, Scott

To: Moats, William, NMENV
Subject: RE: KAFB BFFS the WUA and USGS plan to drill wells and conduct pumping test
Date: Wednesday, May 15, 2013 10:16:04 AM

Thanks for sending it over. 1 will be available by phone except for Friday.

I've been modifying the model as we discussed at the last meeting. | have corrected the layer/EDB
thicknesses and increased the EDB concentration at the LNAPL area. This morning I'm testing the
hydraulic conductivity field using pumping test data only (no slug tests).

————— Original Message-----

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Wednesday, May 15, 2013 9:44 AM

To: Ellinger, Scott

Subject: KAFB BFFS the WUA and USGS plan to drill wells and conduct pumping test

Hi Scott,

I had in my notes from our last meeting that | was to send this plan to you.

Be aware that Rick Sheen of the WUA says that the actual screen intervals are somewhat different than
what the plan called for. He mentioned yesterday in a stakeholder's meeting that the actual screen
intervals are 520-540, 998-1008, and 1412-1422 ft. These data should be considered preliminary until
something shows up in writing.

I don't yet have the well construction diagrams, exact locations, and water levels for the wells. As soon
as | get these data, | will forward the information to you.

Will you be available by phone this week?

--Will

----- Original Message-----

From: Moats, William, NMENV

Sent: Thursday, March 14, 2013 11:57 AM

To: Cobrain, Dave, NMENV

Subject: KAFB BFFS the WUA plan to drill wells and conduct pumping test

Dave,

Here's a copy of the plan we got from the WUA/USGS on Monday morning this week.
Sad that WUA has to do the work that KAFB should be doing.

-- Will
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From: Ellinger, Scott

To: "Moats, William, NMENV"; Brandwein, Sid, NMENV
Subject: RE: LNAPL containment well
Date: Thursday, June 13, 2013 2:36:00 PM

That’s all | need. Just something to go on.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Thursday, June 13, 2013 2:19 PM

To: Ellinger, Scott; Brandwein, Sid, NMENV

Subject: RE: LNAPL containment well

Hi Scott,

Sid is right that it has not been decided what the pumping rate would be. Also, our management
has not decided whether to compel KAFB to even use the LNAPL containment well.

KAFB proposed 50 gpm, with the possibility of going as high as 100 gpm, if | recall correctly.
If you want to play “what if” with some numbers, you might try 50-100 gpm.

-Will

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Thursday, June 13, 2013 12:59 PM

To: Brandwein, Sid, NMENV
Cc: Moats, William, NMENV
Subject: RE: LNAPL containment well

Ok. Thanks.

By the way, since the field of hydraulic conductivity was revised from our last meeting, | am getting
still better head calibration. And, Ridgecrest 5 is showing an EDB impact before Ridgecrest 3. So the
flow is a little more northerly than before.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Thursday, June 13, 2013 1:56 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: RE: LNAPL containment well

Scott,
Nothing decided on that | know of.

Sid



mailto:Williams.Moats@state.nm.us

mailto:Sid.Brandwein@state.nm.us

mailto:Ellinger.Scott@epa.gov

mailto:Sid.Brandwein@state.nm.us



From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Thursday, June 13, 2013 12:50 PM

To: Brandwein, Sid, NMENV
Subject: LNAPL containment well

HI Sid,

Do you know if a pumping rate for the LNAPL containment well has been decided on, and what it is?

Thanks,
-Scott
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From: Ellinger, Scott

To: Bitner. Ludie W Jr Civ USAF 377 MSG 377 MSG/CEIR; Shean, Frederic; nmyers@usgs.gov; Kieling, John,
NMENYV; Skibitski. Thomas. NMENV; Dave.Cobrain@state.nm.us; Moats. William. NMENV; McDonald. William
NMENV; Brandwein, Sid, NMENV; Peterson, Jeff L, OSE

Cc: Wilson, Brent Civ USAF AFMC 377 MSG/CE; OYELOWO, LAYl A GS-13 USAF HAF AFCEC/CZRE; GLOVER, KENT
C GS-14 USAF HAF AFCEC/CZTE; Clark, Scott C Civ USAF AFMC 377 MSG/CEIR; Crosarove, Cole G Civ USAF
AEMC 377 MSG/CEIR; Martinez, Victoria R Civ USAF AFMC 377 MSG/CEIR; King, Laurie; Smith, Melissa

Subject: RE: Modeler Info
Date: Wednesday, May 29, 2013 3:55:45 PM
Wayne,

I’'m sorry it’s taken this long to get back to you. I'm currently working on a first draft of a
groundwater modeling report for NMED. | would prefer to have it done before having a meeting.
You may already know I’'m doing this at NMED’s request. | don’t mind being added as a contact, but
when | have things more complete I'll be in a better position to discuss the model. | appreciate your
offer of assistance and the information Kirtland has already provided.

My phone number is 214-665-8408; email: ellinger.scott@epa.gov

-Scott

From: Bitner, Ludie W Jr Civ USAF 377 MSG 377 MSG/CEIR [mailto:Ludie.Bitner@kirtland.af.mil]
Sent: Friday, May 17, 2013 8:05 AM

To: Shean, Frederic; Ellinger, Scott; nmyers@usgs.gov; Kieling, John, NMENV; Skibitski, Thomas,
NMENV; Dave.Cobrain@state.nm.us; Moats, William, NMENV; McDonald, William, NMENV; Brandwein,
Sid, NMENV; Peterson, Jeff L, OSE

Cc: Wilson, Brent Civ USAF AFMC 377 MSG/CE; OYELOWO, LAYl A GS-13 USAF HAF AFCEC/CZRE;
GLOVER, KENT C GS-14 USAF HAF AFCEC/CZTE; Clark, Scott C Civ USAF AFMC 377 MSG/CEIR;
Crosgrove, Cole G Civ USAF AFMC 377 MSG/CEIR; Martinez, Victoria R Civ USAF AFMC 377 MSG/CEIR
Subject: Modeler Info

All

| was notified by CB&I (formerly Shaw Environmental) that Dr. Gary Hecox is their modeler for the
Bulk Fuels Plume. If you provide point of contact information for the modelers within your
organization, | will compile and distribute to all addressees. In addition if there is a desire to meet,
in person, Kirtland AFB would be happy to facilitate that meeting. Please let me know how | can be
of any assistance with the modeling effort.

Wayne Bitner

Chief, Environmental Restoration
ludie.bitner@kirtland.af.mil
505-853-3484

DSN 263-3484
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From: Ellinger, Scott

To: "Moats, William, NMENV"
Subject: RE: New email address for Rick Shean - flshean@abcwua.org
Date: Monday, September 16, 2013 12:10:00 PM

Rick called this morning. Thanks Will.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Monday, September 16, 2013 11:18 AM

To: Ellinger, Scott

Subject: FW: New email address for Rick Shean - flshean@abcwua.org
Importance: High

Hi Scott,
Sorry for this late response. | was in Denver last week.

See below about Rick Shean’s e-mail address. Let me know if this solves your problem contacting
Rick. If not, I'll be glad to try to help out further.

--Will

From: Shean, Frederic [mailto:flshean@abcwua.org]
Sent: Friday, September 13, 2013 4:04 PM

Subject: New email address for Rick Shean - flshean@abcwua.org
Importance: High

Hello, all:

| just want to make you aware my email address has been changed to flshean@abcwua.org.

Sincerely,

Rick Shean

Water Quality Hydrologist

Albuquerque Bernalillo County Water Utility Authority
P.O. Box 568

Albuquerque, NM 87103

505-768-3634 (office)

505- 366-7561(mobile)
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From: Ellinger, Scott

To: Moats. William, NMENV
Subject: RE: Phone meeting KAFB BFFS model
Date: Wednesday, May 29, 2013 10:36:50 AM

Okay. I'll be at 214-665-8550.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Wednesday, May 29, 2013 10:15 AM

To: Ellinger, Scott

Subject: Phone meeting KAFB BFFS model

Scott,
We will call you at 1:00 our time (2:00 your time).

--Will

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Tuesday, May 28, 2013 8:59 AM

To: Moats, William, NMENV
Subject: RE: Phone meeting with Scott Ellinger

Wednesday at 2pm (1pm Mountain Time) works here. Please call 214-665-8550 instead of my
number. Thanks.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Thursday, May 23, 2013 4:15 PM

To: Ellinger, Scott

Subject: FW: Phone meeting with Scott Ellinger

Hi Scott,
Sorry it’s taken so long.
Are you still available Tuesday morning? Or Wednesday?

--Will

From: Cobrain, Dave, NMENV

Sent: Wednesday, May 22, 2013 3:28 PM

To: Moats, William, NMENV

Subject: RE: Phone meeting with Scott Ellinger
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By the way, | can conference everyone in. | just need Scott’s phone number.

Main HWB Phone: 505-476-6000
Direct Office Phone: 505-476-6055
Fax: 505-476-6030 or 505-476-6060






From: Ellinger, Scott

To: Moats, William, NMENV

Cc: Smith, Melissa; King. Laurie

Subject: RE: Phone meeting with Scott Ellinger
Date: Tuesday, May 28, 2013 7:27:53 AM

| am available at 214-665-8408 Tuesday, Wednesday, and Thursday. | would like to ask Laurie King
and Melissa Smith to be on the phone too, but need to see when they are available. I'll let you know
hopefully this morning.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Thursday, May 23, 2013 4:15 PM

To: Ellinger, Scott

Subject: FW: Phone meeting with Scott Ellinger

Hi Scott,
Sorry it’s taken so long.
Are you still available Tuesday morning? Or Wednesday?

--Will

From: Cobrain, Dave, NMENV

Sent: Wednesday, May 22, 2013 3:28 PM

To: Moats, William, NMENV

Subject: RE: Phone meeting with Scott Ellinger

By the way, | can conference everyone in. | just need Scott’s phone number.

Main HWB Phone: 505-476-6000
Direct Office Phone: 505-476-6055
Fax: 505-476-6030 or 505-476-6060
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From: Ellinger, Scott

To: Moats, William, NMENV
Subject: RE: Phone meeting with Scott Ellinger
Date: Tuesday, May 28, 2013 9:59:18 AM

Wednesday at 2pm (1pm Mountain Time) works here. Please call 214-665-8550 instead of my
number. Thanks.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Thursday, May 23, 2013 4:15 PM

To: Ellinger, Scott

Subject: FW: Phone meeting with Scott Ellinger

Hi Scott,
Sorry it’s taken so long.
Are you still available Tuesday morning? Or Wednesday?

--Will

From: Cobrain, Dave, NMENV

Sent: Wednesday, May 22, 2013 3:28 PM

To: Moats, William, NMENV

Subject: RE: Phone meeting with Scott Ellinger

By the way, | can conference everyone in. | just need Scott’s phone number.

Main HWB Phone: 505-476-6000
Direct Office Phone: 505-476-6055
Fax: 505-476-6030 or 505-476-6060
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From: Ellinger, Scott

To: Moats. William, NMENV

Cc: Brandwein, Sid, NMENV; McDonald. William, NMENV

Subject: RE: Sampling Results for the first sampling event at the Trumbull Observation Well Nest
Date: Thursday, May 30, 2013 2:56:16 PM

Thanks Will

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]

Sent: Thursday, May 30, 2013 12:29 PM

To: Ellinger, Scott

Cc: Brandwein, Sid, NMENV; McDonald, William, NMENV

Subject: FW: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Hi Scott,
Here is the latest information on the new well cluster installed by the WUA/USGS.

--Will

From: Shean, Frederic [mailto:fshean@abcwua.org]
Sent: Thursday, May 30, 2013 11:19 AM

To: LANNING, JEFFREY W Col USAF 377 MISSION SUPPORT GP/CC; Tongate, Butch, NMENV;
brent.wilson@kirtland.af.mil; Skibitski, Thomas, NMENV; Leonard, Mary Lou (CITY);
juliana.hankins@va.gov; Cobrain, Dave, NMENV; john.pike@kirtland.af.mil;
victoria.martinez@Kkirtland.af.mil; walter.migdal@usace.army.mil; McDonald, William, NMENV; Maire

Vanover (marie.vanover@kirtland.af.mil); diane.agnew@shawgrp.com; thomas.cooper@shawgrp.com;
Brandwein, Sid, NMENV; Moats, William, NMENV; Peterson, Jeff L, OSE; bagallegos@cabg.gov; Reuter,
Stephen, NMENV; Schoeppner, Jerry, NMENV; Pruett, Jennifer, NMENV; Stringer, Stephanie, NMENV;

Martinez, Albert J. (Albert.Martinez3@va.gov)
Cc: Stomp, John M.; Price, David J.; Billings, Rick M.; Lieuwen, Andrew L.

Subject: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Good morning, all:

The results from the first sampling event at the Trumbull Observation Well Nest are attached. There
were no detections of any of the contaminants of concern associated with the KAFB BFF Spill site
plume in any of the samples from any of the 3 wells. Please note in the shallow well lab report that
the sample “F-01" is a duplicate of the sample “S-01.”

The monitoring wells (2 % “ diameter) are completed as follows:

Shallow screen — 440 to 520 ft bgs Post development water level measurement —
480.38 ft bgs
Intermediate screen — 998 to 1008 ft bgs Post development water level measurement —
473.10 ft bgs
Deep screen— 1414 to 1422 ft bgs Post development water level measurement —

458.63 ft bgs.

For comparison:
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Ridgecrest well Screen — 650-1450 ft bgs Current static water level measurement — 505 ft bgs
/ Pumping water level — 539 ft bgs

Please let me know if you have any questions.

Rick Shean

Water Quality Hydrologist

Albuquerque Bernalillo County Water Utility Authority
P.O. Box 568

Albuquerque, NM 87103

505-768-3634 (office)

505- 366-7561(mobile)






From: Ellinger, Scott

To: Moats, William, NMENV
Subject: RE: Sampling Results for the first sampling event at the Trumbull Observation Well Nest
Date: Thursday, May 30, 2013 3:22:50 PM

| was looking for that. Thanks

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]

Sent: Thursday, May 30, 2013 3:10 PM

To: Ellinger, Scott

Subject: FW: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Hi Scott,
Some survey data for you concerning the new WUA wells.

--Will

From: Shean, Frederic [mailto:fshean@abcwua.org]
Sent: Thursday, May 30, 2013 12:19 PM

To: Moats, William, NMENV
Subject: Fwd: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Survey data for trumbull well site.

Please let me know if you need anything else.
-Rick

Sent from my iPhone

Begin forwarded message:
From: "Myers, Nathan" <nmyers@usgs.gov>
Date: May 30, 2013, 12:11:41 PM MDT
To: "Shean, Frederic" <fshean@abcwua.org>

Subject: Re: FW: Sampling Results for the first sampling event at the
Trumbull Observation Well Nest

Yes, INTERRA sent us the attached file.

-nathan

On Thu, May 30, 2013 at 11:35 AM, Shean, Frederic <fshean@abcwua.org>
wrote:
Nathan or Fred,

Have the measuring points been surveyed, yet?
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Thanks,

Rick Shean

Water Quality Hydrologist

Albuquerque Bernalillo County Water Utility Authority
P.O. Box 568

Albuquerque, NM 87103

505-768-3634 (office)

505- 366-7561(mobile)

From: Moats, William, NMENYV [mailto:Williams.Moats@state.nm.us]
Sent: Thursday, May 30, 2013 11:32 AM

To: Shean, Frederic

Cc: Brandwein, Sid, NMENV; McDonald, William, NMENV

Subject: RE: Sampling Results for the first sampling event at the Trumbull
Observation Well Nest

Hi Rick,

Has the measuring point of the well cluster been surveyed yet (so that elevation
can be calculated from depth to water)?

- Will

From: Shean, Frederic [mailto:fshean@abcwua.org]

Sent: Thursday, May 30, 2013 11:19 AM

To: LANNING, JEFFREY W Col USAF 377 MISSION SUPPORT GP/CC;
Tongate, Butch, NMENV;
brent.wilson@kirtland.af.mil<mailto:brent.wilson@Kirtland.af.mil>; Skibitski,
Thomas, NMENV; Leonard, Mary Lou (CITY);
juliana.hankins@va.gov<mailto:juliana.hankins@va.gov>; Cobrain, Dave,
NMENYV; john.pike@kirtland.af.mil<mailto: john.pike@Kirtland.af.mil>;
victoria.martinez@Kkirtland.af.mil<mailto:victoria.martinez@kirtland.af.mil>;
walter.migdal@usace.army.mil<mailto: walter.migdal@usace.army.mil>;
McDonald, William, NMENV; Maire Vanover
(marie.vanover@Kirtland.af.mil<mailto: marie.vanover@Kkirtland.af. mil>);
diane.agnew@shawgrp.com<mailto:diane.agnew@shawgrp.com>;
thomas.cooper@shawgrp.com<mailto:thomas.cooper@shawgrp.com>;
Brandwein, Sid, NMENV; Moats, William, NMENV; Peterson, Jeff L, OSE;
bagallegos@cabg.gov<mailto:bagallegos@cabg.gov>; Reuter, Stephen,
NMENV; Schoeppner, Jerry, NMENV; Pruett, Jennifer, NMENV; Stringer,
Stephanie, NMENYV; Martinez, Albert J.
(Albert.Martinez3@va.gov<mailto: Albert. Martinez3@va.gov>)

Cc: Stomp, John M.; Price, David J.; Billings, Rick M.; Lieuwen, Andrew L.
Subject: Sampling Results for the first sampling event at the Trumbull
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Observation Well Nest
Good morning, all:

The results from the first sampling event at the Trumbull Observation Well Nest
are attached. There were no detections of any of the contaminants of concern
associated with the KAFB BFF Spill site plume in any of the samples from any
of the 3 wells. Please note in the shallow well lab report that the sample "F-01"
is a duplicate of the sample "S-01."

The monitoring wells (2 ¥2 " diameter) are completed as follows:

Shallow screen - 440 to 520 ft bgs Post development water level
measurement - 480.38 ft bgs

Intermediate screen - 998 to 1008 ft bgs Post development water level
measurement - 473.10 ft bgs

Deep screen - 1414 to 1422 ft bgs Post development water level

measurement - 458.63 ft bgs.

For comparison:
Ridgecrest well Screen - 650-1450 ft bgs Current static water level
measurement - 505 ft bgs / Pumping water level - 539 ft bgs

Please let me know if you have any questions.

Rick Shean

Water Quality Hydrologist

Albuquerque Bernalillo County Water Utility Authority
P.O. Box 568

Albuquerque, NM 87103

505-768-3634 (office)

505- 366-7561(mobile)






From: Ellinger, Scott

To: "Moats, William, NMENV"
Subject: RE: a2 and al layers at BFF model
Date: Wednesday, November 20, 2013 9:14:00 AM

No problem. | went ahead and included al and a2.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Wednesday, November 20, 2013 9:09 AM

To: Ellinger, Scott

Subject: RE: a2 and al layers at BFF model

Scott,

Due to personal reasons, Sid has been out of the office for the last two days, and he may not show
up today either.

Il have him address this issue when he returns. Sorry for the delay.

--Will

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Monday, November 18, 2013 9:54 AM

To: Brandwein, Sid, NMENV
Cc: Moats, William, NMENV
Subject: RE: a2 and al layers at BFF model

Sid,
| think you got the al and a2 reversed. Would you please check.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Wednesday, November 13, 2013 3:43 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: a2 and al layers at BFF model

Scott,

Attached find a spreadsheet that has elevation picks for the top and bottom of al and a2 at the nine
deep wells we have data on. We don’t have hydraulic conductivity for these layers and are willing to
discuss ideas with you. Our initial concept is to make 3 trial runs of %, 1/3, and 1/10 of 90 ft/day
(rough average for the through flowing channel) hydraulic conductivity to see if it makes much of a
difference.

Sid
505-222-9504
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From: Ellinger, Scott

To: "Moats, William, NMENV"
Subject: RE: project report
Date: Wednesday, August 07, 2013 10:55:00 AM

| was wondering if you heard anything back on this.

Thanks, Scott

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Wednesday, July 24, 2013 8:33 AM

To: Ellinger, Scott

Subject: RE: project report

Hi Scott,
Thanks for the update.

I will talk with Dave Cobrain and see what he thinks would be best for us. Then | will get back to you
to discuss how to handle this.

-Will

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Tuesday, July 23, 2013 1:57 PM

To: Moats, William, NMENV
Subject: project report

Hi Will,

| just want you to know | have finished the draft report. The next related events here are to get
review comments from staff, make revisions, have our counsel look at it, and brief my division
director. The division director briefing is planned for August 8, and | may need to brief Ron C. after
that.

I need to get NMED’s reviews too. | was thinking about going back to your office and taking a
number of hard copies. People could look at them while I’'m there, | could answer questions, and
then | could bring them back here with any comments people made in the margins. But thatis only
one idea and | would like to handle it however NMED wants it done.
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From: Ellinger, Scott

To: "Moats, William, NMENV"
Subject: RE: project report
Date: Wednesday, August 07, 2013 12:31:00 PM

One more thing. In October, I'm planning to make a presentation at a conference being held at the
University of Massachusetts (the Association for Environmental Health and Sciences conference, Oct
21-24). My talk will be about developing an EDB transport model in Albuquerque, but mainly
limited to discussing the processes of model development. | don’t plan to say much, if anything,
about specific modeling results. | just thought you should know.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Wednesday, July 24, 2013 8:33 AM

To: Ellinger, Scott

Subject: RE: project report

Hi Scott,
Thanks for the update.

I will talk with Dave Cobrain and see what he thinks would be best for us. Then | will get back to you
to discuss how to handle this.

-Will

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Tuesday, July 23, 2013 1:57 PM

To: Moats, William, NMENV
Subject: project report

Hi Will,

| just want you to know | have finished the draft report. The next related events here are to get
review comments from staff, make revisions, have our counsel look at it, and brief my division
director. The division director briefing is planned for August 8, and | may need to brief Ron C. after
that.

I need to get NMED’s reviews too. | was thinking about going back to your office and taking a
number of hard copies. People could look at them while I’'m there, | could answer questions, and
then | could bring them back here with any comments people made in the margins. But thatis only
one idea and | would like to handle it however NMED wants it done.
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From: Ellinger, Scott

To: Moats, William, NMENV

Cc: McDonald, William, NMENV; Brandwein, Sid, NMENV; Dave.Cobrain@state.nm.us; King, Laurie; Smith, Melissa
Subject: RE: review of the KAFB Model

Date: Wednesday, February 20, 2013 9:38:46 AM

Hi Will,

The far down gradient wells mean Ridgecrest 3 and 5, and the subject of the question to Dr. Harvey
was about dispersion. Dispersion affects how quickly and at what concentration EDB moves into the
Ridgecrest well field and what happens after its there. Higher values cause EDB to move further and
quicker into the well field but at relatively low concentrations, and lower values of dispersion do the
opposite. (Which is how it should work). I've been calculating longitudinal dispersion based on an

equation by Xu and Eckstein, which is 0.83 X (log of the length of the plume) 24'*. There are also
ratios of longitudinal to transverse, and longitudinal to vertical. | may not be able to pin dispersion
down to single value and may have to report a range.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]

Sent: Monday, February 18, 2013 3:45 PM

To: Ellinger, Scott

Cc: McDonald, William, NMENV; Brandwein, Sid, NMENV; Dave.Cobrain@state.nm.us
Subject: RE: review of the KAFB Model

Hi Scott,
Thanks for the update on the model.
You mention below:

“The advancing front of the plume begins to dissipate over time and distance and is especially
noticeable around far down-gradient production wells, such that production wells are not impacted
above the maximum contaminant level for ethylene dibromide (0.5 ppb).”

What wells do you mean as being “far down-gradient”?

-Will

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Friday, February 15, 2013 12:29 PM

To: Kieling, John, NMENV; Moats, William, NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Cc: Smith.Melissa@epamail.epa.gov; Spalding.Susan@epamail.epa.gov; King.Laurie@epamail.epa.gov;

Hubner.Tara@epamail.epa.gov; Torcoletti.Paul@epamail.epa.gov
Subject: Fw: review of the KAFB Model

These are clarifications | needed to get from Schlumberger on the model. | don't want to drag you into
the weeds, but just keep you informed.
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From: Dougall James Miln Harvey <MHarvey4@slb.com>
To: Scott Ellinger/R6/lUSEPA/US@EPA

Date: 02/15/2013 12:12 PM
Subject: RE: review of the KAFB Model

Scott,

- You are correct on the dispersivity. If you convert the 9000 feet to 2750 meters, then the longitudinal
dispersivity is approximately 16.4 m (53.7 feet).

- For boundaries, you could use General Head boundaries; these are not as constrained as Constant head
boundaries, but you are still modeling in a large cone of depression and increasing the size of the model domain
(in combination with GHB) would minimize artificial boundary effects on the predictison

- In Visual MODFLOW, the rows and columns are always NS and EW, so if you rotate the model domain, you
end up with maps in Visual MODFLOW that are rotated (this is the same as in other GUIs like Vistas). If you want
to see the results in true NS, you have to export them to GIS. For example, if you export the model grid to a DXF,
you can open it in AutoCAD or ArcGIS and see the grid rotated (and the back ground maps in their true NS
orientation)

- If you are only using Advection and Dispersion, then a higher value of dispersion should cause EDB to move
faster toward the production wells; with no decay, the contaminant will get there, its just a matter of time;
however, the impact of higher dispersion also depends on what concentration contour you are vieweing — with a
higher dispersion, a high concentration contour (i.e. 1 mg/L) may appear to not move as far, and lower
concentration contour (i.e. 1 ug/L) may appear to move farther (see Attached image); you might want to try
changing the level of grid refinement to see if it is affecting numerical dispersion

- In 3D Explorer, you can zoom in on the image using the Shift button (it’s the one on the bottom panel
beside the Rotate button; just grab the Z slider and move it to the right)

Cheers,

Miln Harvey, Ph.D., P.Eng.
Senior Hydrogeologist

a

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may not be
otherwise distributed, copied or disclosed. The message may contain information that is privileged. If you have
received this message in error, please notify the sender immediately and delete the message without making a
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copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]
Sent: Friday, February 15, 2013 11:52 AM

To: Dougall James Miln Harvey

Cc: Smith.Melissa@epamail.epa.gov
Subject: RE: review of the KAFB Model

Thanks for your review. | have a few questions just to clarify a few things.

On Xu and Eckstein, | thought the equation was valid for units in meters but not in feet. So the
length (in feet) has to be converted to meters for the calculation, then back to feet again for use
in the model (since my units are feet)

What alternatives besides constant head boundaries placed around the domain would make
sense? There is a large city-wide cone of depression centered on the eastern side of
Albuquerque causing flow inward towards groups of production wells. Its been that way for
decades. There aren't any physical flow boundaries in the area, so my thoughts were to use
constant head boundaries to approximate the edges of the cone of depression. Any thoughts on
a better way?

| rotated the grid by constructing a separate model. On the new model, the grid lines are
vertical and horizontal and the base map is tilted. Is there a way to rotate the grid but leave the
base map oriented N-S on the screen.

The advancing front of the plume begins to dissipate over time and distance and is especially
noticeable around far down-gradient production wells, such that production wells are not
impacted above the maximum contaminant level for ethylene dibromide (0.5 ppb). A greater
value of dispersion causes less EDB to move into the production well field, as shown by the 0.5
ppb contour. | believe this is correct but | would appreciate your thoughts.

In the 3D Explorer, is there a way to zoom in on a 3D image?

Thanks so much for your help.

*

ke sk sekseksekseksek  ATTACHMENT NOT DELIVERED — sttkokkokok

This Email message contained an attachment named

image001. jpg

which_may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA"s computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

IT the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the Ffile extension to its correct name.

For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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From: Ellinger, Scott

To: Kieling. John, NMENV; Brandwein. Sid. NMENV; Moats. William, NMENV; McDonald. William. NMENV; Geery,
Emily, NMENV

Cc: Smith, Melissa; King, Laurie

Subject: See you Thursday

Date: Tuesday, April 23, 2013 1:08:50 PM

I’'m just confirming that I'll be at your office this Thursday morning, probably around 9:30. See you
then.
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From: Ellinger, Scott

To: Kieling. John, NMENV; Moats, William., NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Subject: USGS
Date: Wednesday, May 01, 2013 8:20:07 AM

| wanted to let you know | had a discussion yesterday with Nathan Meyers, to open our lines of
communication and discuss our work. We talked about various modeling details and sharing
information.
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From: Ellinger, Scott

To: Moats, William, NMENV

Cc: Smith, Melissa; King. Laurie; stephen.reuter@state.nm.us
Subject: VA model goals

Date: Thursday, November 21, 2013 10:20:00 AM

Will,

| was wondering if you would email the departments goals for the VA model, like you did for the
other model. I'm not trying to pin anyone down, but a printed sheet with goals laying on my desk
helps me keep the model development process focused and on target.

Thanks
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From: Ellinger, Scott

To: "Brandwein, Sid, NMENV"; Moats, William, NMENV; McDonald, William, NMENV
Subject: hydraulic conductivity follow up

Date: Thursday, November 21, 2013 9:57:00 AM

Sid,

You and | used the same values for K, which were from the GMI report and also reported in Thorn
1993, the Source Water Assessment, and elsewhere. The map previously sent over, however, used
values reported from Bjorklund and Maxwell, 1961 which are a little different. | suggest keeping the
values in the model from the same source (Thorn and GMI, but not mixing in Bjorklund and

Maxwell).
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From: Ellinger, Scott

To: "Moats, William, NMENV"

Subject: meeting on Sept 24

Date: Friday, September 13, 2013 12:02:00 PM
Hi will,

| haven’t had any luck contacting ABCWUA. | need to know whether the conference room I'll be
using, at ABCWUA (not sure where it is either), will have a projector and screen/wall for showing
power points. Can you check around with someone and ask?

Thanks very much.
Scott
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From: Ellinger, Scott

To: "Moats, William, NMENV"

Subject: next meeting

Date: Thursday, August 22, 2013 10:50:00 AM
Hi will,

| got your phone message. John and Susan Spalding spoke recently and came up with Sept 24. At
this point both Susan and | will be at the meeting.

-Scott
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From: Ellinger, Scott

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; King. Laurie; Torcoletti, Paul; Hubner, Tara

Subject: plume & source area geometry

Date: Tuesday, March 05, 2013 2:20:24 PM

Attachments: March 4 plume time O days.pptx

This is the EDB plume, and the LNAPL area is shown in blue on the last slide. This would be the
plume at the start of the model run.

The transport processes in the model are advection and dispersion. | don’t see a basis yet for
sorption or reactions.
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Outer edge is 0.05 ppb
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From: Ellinger, Scott

To: "Moats, William, NMENV"
Subject: project report

Date: Tuesday, July 23, 2013 2:57:00 PM
Hi will,

| just want you to know | have finished the draft report. The next related events here are to get
review comments from staff, make revisions, have our counsel look at it, and brief my division
director. The division director briefing is planned for August 8, and | may need to brief Ron C. after
that.

I need to get NMED’s reviews too. | was thinking about going back to your office and taking a
number of hard copies. People could look at them while I'm there, | could answer questions, and
then | could bring them back here with any comments people made in the margins. But thatis only
one idea and | would like to handle it however NMED wants it done.
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